WHAT IS CLAIMED IS: 

1 semiconductor equipment comprising: 

. semiconductor suhstrate wit, a semiconductor layer embedded 
herein having a principai side, a rear side opposite to the 
principal side, and a trencn disposed in tne rear side or the 
substrate; and 

. vertical type transistor having a £ irst eiectrode disposed 
ln tne principai side or tne suostrate. a second eiectrode disposed 
in tne rear side, and a diffusion region disposed in the principai 

wherein the first electrode connects to the diffusion region 
through an interlayer insulation film, and 

herein the second electrode is disposed in the trench and 
connects to the semiconductor layer exposed in the trench. 

2 Th e semiconductor equipment according to claim 1 , 
herein the first electrode includes a first metal layer, and 
th e second electrode includes a second metal layer. 

3. The semiconductor equipment according to claim 1, 
wherein the trench has a taper shape. 

4 The semiconductor equipment according to claim 1. 

5 The semiconductor equipment according to claim 1. 
wherein the vertical type transistor is a metal oxide 
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semiconductor transistor, and 

wherein the first electrode provides a source electrode of 
the metal oxide semiconductor transistor, and the second electrode 
provides a drain electrode of the metal oxide semiconductor 
transistor. 

6. The semiconductor equipment according to claim 5, 
wherein the semiconductor layer includes a first 

semiconductor layer having a first conductive type and a second 
semiconductor layer having the first conductive type, the second 
semiconductor layer being disposed on the first semiconductor layer 
and having a low dope concentration lower than that of the first 
semiconductor layer, 

wherein the trench reaches the first semiconductor layer, and 
wherein the metal oxide semiconductor transistor includes a 
drain provided by the first semiconductor layer , a channel diffusion 
region having a second conductive type and disposed on a surface 
portion of the second semiconductor layer, the diffusion region as 
a source diffusion region having the first conductive type and 
disposed on a surface portion of the channel diffusion region, and 
a gate electrode contacting a part of the channel diffusion region 
through a gate insulation film. 

7. The semiconductor equipment according to claim 6, 
wherein the semiconductor substrate includes a silicon on 

insulator substrate having an insulation film embedded therein, 
wherein the fist and second semiconductor layers are disposed 
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on the principal side with respect to the insulation film, and 

wherein the trench penetrates the insulation film and reaches 
the first semiconductor layer. 

8. The semiconductor equipment according to claim 6, 
wherein the metal oxide semiconductor transistor further 

includes a drain connection diffusion region having the first 
conductive type, and 

wherein the drain connection diffusion region is disposed from 
a principal side surface of the second semiconductor layer to the 
first semiconductor layer so as to contact the first semiconductor 
layer. 

9. The semiconductor equipment according to claim 6, 
wherein the gate electrode penetrates the channel diffusion 

region , and reaches the second semiconductor layer. 

10. The semiconductor equipment according to claim 1, 
wherein the vertical type transistor is an insulated gate 

bipolar transistor, and 

wherein the first electrode provides an emitter electrode of 
the insulated gate bipolar transistor, and the second electrode 
provides a collector electrode of the insulated gate bipolar 
transistor. 

11. The semiconductor equipment according to claim 10, 
wherein the semiconductor layer includes a third 
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semiconductor layer having a second conductive type, and a fourth 
^conductor layer having t h e first conductive type and disposed 
on the third semiconductor layer, and 

wherein the instated gate bipolar transistor includes a 
collector provided by the third semiconductor layer, a channel 
di „ u sion region having the second conductive type and disposed on 
. surface portion or the fourth semiconductor layer, the diffusion 
req ion as an emitter diffusion region having the first conductive 
type and disposed on a surface portion of the channel diffusion 
region, and a gate electrode contacting a part of the channel 
diffusion region through a gate insulation film- 

12 The semiconductor equipment according to claim 11, 
wherein the semiconductor suhstrate includes a silicon on 

insulator suhstrate having an insulation film embedded therein, 
wherein the third and fourth semiconductor layers are disposed 

on the principal side with respect to the insulation film, and 

v, -urates the insulation film, and reaches 
wherein the trench penetrates tne in 

the third semiconductor layer. 

13 The semiconductor equipment according to claim U, 
wherein the insulated gate bipolar transistor further 
includes a collector connection diffusion region having the second 

conductive type, and 

wherein the collector connection diffusion region is disposed 
£r om a principal side surface of the second semiconductor layer to 
the third semiconductor layer so as to contact the thrrd 



-33- 



semiconductor layer. 

14. The semiconductor equipment according to claim 11 , 
wherein the gate electrode penetrates the channel diffusion 

region, and reaches the fourth semiconductor layer. 

15. The semiconductor equipment according to claim 1, 
wherein the vertical type transistor is a bipolar transistor, 

and 

wherein the first electrode provides an emitter electrode of 
the bipolar transistor, and the second • electrode provides a 
collector electrode of the bipolar transistor. 

16. The semiconductor equipment according to claim 15, 
wherein the semiconductor layer includes a fifth 

semiconductor layer having the first conductive type and a sixth 
semiconductor layer having the first conductive type, the sixth 
semiconductor layer being disposed on the fifth semiconductor layer 
and having a low dope density lower than that of the fifth 
semiconductor layer, and 

wherein the bipolar transistor includes a collector provided 
by the fifth semiconductor layer, a base diffusion region having 
the second conductive type and disposed on a surface portion of the 
sixth semiconductor layer, the diffusion region as an emitter 
diffusion region having the first conductive type and disposed on 
a surface portion of the base diffusion region, a base connection 
diffusion region having the second conductive type, disposed on a 
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surface portion of the base diffusion region and having a low dope 
density lower than that of the base diffusion region, and a base 
electrode provided by the first electrode, 

17. The semiconductor equipment according to claim 16, 
wherein the semiconductor substrate includes a silicon on 

insulator substrate having an insulation film embedded therein, 
wherein the fifth and sixth semiconductor layers are disposed 

on the principal side with respect to the insulation film, and 
wherein the trench penetrates the insulation film, and reaches 

the fifth semiconductor layer. 

18. The semiconductor equipment according to claim 16, 
wherein the bipolar transistor further includes a collector 

connection diffusion region having the first conductive type, and 
wherein the collector connection diffusion region is disposed 
from a principal side surface of the sixth semiconductor layer to 
the fifth semiconductor layer so as to contact the fifth 
semiconductor layer. 

19. The semiconductor equipment according to claim 7, 
wherein the semiconductor substrate further includes a 

separator for surrounding a main part of the vertical type transistor, 
and 

wherein the separator reaches the insulation film so that the 
main part of the vertical type transistor is isolated from 
surroundings by the separator. 



20 The semiconductor equipment according to claim 7, 

• the trench has a sidewall covered with a sidewall 
wherein the trencn 

insulation film/ and 

h mPtal layer disposed in the trench is 
wherein the second metal layer 

Ann* bv the sidewall insulation film, 
isolated from surroundings by the 

21 The semiconductor equipment according to claim 1. 
herein the semiconductor equipment is mounted on a printed 
circu it board by a f Up chip mounting method in such a manner that 

22 The semiconductor equipment according to claim 1, 
wh erein the second metal layer is connected to a heat sin, 
with solder. 

23 Ihe semiconductor equipment according to ciaim 1, 
wh erein the semiconductor equipment is mounted rn a 
nu lti-la y er printed circuit hoard in such a manner that - 
■ semiconductor equipment is emhedded in the muitr-ia y er prrnted 
circuit board. 

24 xhe semiconductor equipment accordinq to clai. 1, 
herein the vertical t Y pe transistor inciudes a plurality o £ 
transistors for providing a multi-channei switch. 

25 Th e semiconductor equipment according to claim 24. 
herein the multi-channel switch further inciudes an electrrc 
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load impedance, and 

wherein a plurality of transistors and the electric load 
impedance are disposed between a power source and a ground for 
providing a high side switch, in which the vertical type transistor 
is disposed on a power source side and the electric load impedance 
is disposed on a ground side. 

26. The semiconductor equipment according to claim 24, 
wherein the multi-channel switch is used for a H-bridge 
circuit for driving an electric load impedance • 

27 • Semiconductor equipment comprising: 
a semiconductor substrate; and 

a metal oxide semiconductor transistor disposed on the 
semiconductor substrate, 

wherein the semiconductor substrate includes a first 
semiconductor layer and a second semiconductor layer, 

wherein the first semiconductor layer has a first conductive 
type for providing a drain of the metal oxide semiconductor 
transistor, 

wherein the second semiconductor layer has the first 
conductive type, is disposed on the first semiconductor layer, and 
has a low dope density lower than that of the first semiconductor 
layer, 

wherein the metal oxide semiconductor transistor includes a 
channel diffusion region, a source diffusion region, and a gate 
electrode, 
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SemiCOndUOt ° r laYet ' dif£usion region has the first conductive 
wherein the source diffusion M 
, . surface portion of the channel diffusion 
type, and is disposed on a surface p 

regi ° n ' ,. a oart of the channel 

wherein the gate electrode contacts a part 

v, , na tp insulation film, and 
dlt£ usion re^on through a gate n ^ ^ 

•„ the first semiconductor layer 
wherein fi semicondac tor layer to the 

second semiconductor layer, and a metal layer 
disposed in the trench. 

28 . semiconductor equipment comprising- 

j h to a silicon on insulator 
. semiconductor substrate provided by 

■ „,i»D film embedded therein; and 
substrate having an insulation 

. metal oxide semiconductor transistor dispose 

semiconductor substrate. .„„ lades a first 

wherein the semiconductor substrate includes 

nd a second semiconductor layer, which are 
semiconductor layer and a secon 

• „wl side of the substrate with respect 
disposed on a principal side 

insulation film, con ductive 
wherein the first semiconductor layer has 

... a drain of the metal oxide semiconductor 
type for providing a drain 

transistor, first 
wherein the second semiconductor layer has 

„ „„ the first semiconductor layer, and 
conductive type, is disposed on the 
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fKaf ^ the first semiconductor 
has a low dope density lower than that of the 

layer, 

herein the metal oxiae semiconductor transistor inciuaes 
channel aiffusion region, a source aiffusion region, ana a gate 
electrode, 

herein the channei diffusion region has a secona conauctrve 
type . ana is aisposea on a surface portion of the second 
semiconductor layer, 

•~r, h« the first conductive 
wherein the source diffusion regron has the 

, nn a surf ace portion of the channel diffusion 
type, and is disposed on a surtace po 

region, 

whe rei„ the gate eiectroae contacts a part of the channei 
diffusion region through a gate insulation film, 

herein the semiconauctor suhstrate further inciuaes a trench 

and a metal layer, 

„ h erein the trench is aisposea on a rear siae of the suhstrate 
opposite to the principal siae, is aisposea from a rear surface of 
th e suhstrate, penetrates the insulation film, a„a reaches the first 

semiconductor layer, and 

whe rein the metal layer as an eiectroae is aisposea in the 
trench ana contacts the first semiconauctor layer. 
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